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(Tentative) 

SOIL  CONSERVATION  SERVICE  OBJECTIVES 
AND  POLICI  CONCERNING  THE  BIOLOGICAL 
PHASES  OF  SOIL  AND  UATER  CONSERVATION 


The  Soil  Conservation  Service  is  the  agency  of  the  U*  S,  DepartFient  of 
Agriculture  charged  with  the  responsibility  for  bringing  to  farniers  and  ranchers 
(SCD  cooperators)  all  of  the  agricultural  techniques  that  are  concerned  with 
the  management  of  land  and  water  for  soil  and  water  conservation.  These 
tecnniques  include  those  designed  for  the  development,  management  and  use  of 
farm  and  ranch  lands  and  water  for  the  perpetuation,  conservation,  or  production 
of  fish  and  useful  forms  of  wildlife.  This  broad  responsibility  is  shown  by 
the  following  objectives: 

SOIL  COICERVATION  SERVICE  BIOLOGY  OBJECTIVES 

1.  To  apply  to  land -use  problems  biological  knowledge  useful  in  the  prevention 
of  soil  erosion  and  in  soil  and  water  conservation,  thereby  preserving 
natural  resources, 

2.  To  achieve  productive  land  use,  particularly  on  lands  not  adapted  to  yields 
of  tilled  crops,  livestock  forage,  or  wood  products. 

To  assist  in  the  solution  of  land-trse  problems  which  involve  production  of 
useful  wild  plants  and  animals  op  croplands,  grazing  lands,  and  woodlands. 

U,  To  assist  with  the  prevention  and  control  of  biological  damage  arising  out 
of  measures  established  for  soil  and  water  conservation  and  related  land- 
use  practices. 


SOIL  CONSERVATION  SERVICE  POLICY 

Soil  Conservation  Service  policy  governing  activities  of  its  personnel 
in  the  planning  and  application  phases  of  land  and  vjater  management  biology  is 
stated  as  follows: 

Tne  Soil  Conservation  Service  will  provide  teclmical  help  to  farmers  and 
raneners  upon  request,  in  the  design,  direction  of  construction  or  establish- 
.ment  and  management  and  maintenance  of  the  land  and  water  management  biology 
treatments  listed  below; 

1*  Construction  and  m.anagement  of  privately-oTOed  ponds  for  fish 
production. 

II , Development  and  management  of  T:et  lands  or  marshes  for  waterfowl 
and/or  furbearers. 
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III,  Development  and  managenent  of  all  Icinds  for  the  production  of  game 
and  other  useful  forms  of  wildlife. 

(a)  The  lands  which  should  al'rays  be  reco-mended  for  i;ildl3_fe  or 
recreational  use  because  of  land  capability  (VIII)  include 
such  as; 

( 1 ) Odd  areas 

(2)  Stream  and  river  banks,  potentially  erodible  by  stream 
cutting 

(3)  Undrainable  wetlands  or  marshes 
(h)  Severely  eroded  areas 

(5)  Spoilbanks 

(b)  Lands  which  are  usually  recommended  for  wildlife  use: 

(1)  Woodland  borders 

(2)  Pond  margins 

(3)  Land  used  for  windbreaks,  x^roodlots,  etc.,  with  possible 
border  plantings  for  wildlife 

(1)  Fence  lines 

(5)  Field  borders 

(6)  Roadsides  and  lanes 

(c)  Lands  of  any  land  capability  class  on  which  the  landowner 
wishes  to  produce  wildlife  as  a regular  land  use 

The  kinds  of  assistance  to  be  provided  to  the  farmer  or  r an ober generally 
include  the  following: 

1.  Farm  or  ranch  ponds 

(a)  Location  of  site 

(b)  Determination  of  suitability  of  soils  for  holding  water  and 
building  earth-fill  dam 

(c)  Determination  of  adequacy  of  water  sxjpply 

(d)  Design  of  structures 

(e)  Technical  direction  of  construction 

(f)  Determination  of  species  of  fish  adapted  for  stocking 

(g)  Determination  of  stocking  rates 

(h)  Determination  of  correct  techniques  and  procedures  of  water 
and  fish  management 

2,  Wetlands  and  marshes 

^a)  Location  of  sites  adapted  for  development 

(b)  Design  of  structures  involved 

(c)  Technical  direction  of  development 

(d)  Determination  of  techniques  and  procedures  necessary  for  rht- 
development  and  management  of  the  land  and  the  waterfowl  or 
furbearers 
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3.  Lands  used  for  game  and  other  useful  wildlife  production. 

(a)  Location  of  sites  adapted  for  development  or  treatment 

(b)  Design  of  structures  or  woody  and  herbaceous  plantings  involved 

(c)  Technical  direction  of  development  or  plant  establishment 

(d)  Determination  of  techniques  and  procedures  necessary  for  the 

development  and  management  of  the  land  for  wildlife  production. 

In  working  with  landowners  on  soil  and  water  conservation  planning  and  applica- 
tion, Soil  Conservation  Service  technicians  should  take  advantage  of  the  oppor- 
tunity to  point  out  the  benefits  derived  by  farm  wildlife  from  all  conservation 
treatments.  Of  particular  importance  to  wildlife  are  such  soil  and  water  con- 
servation practices  as; 

Strip  cropping  Water  developments  and  ponds 

Winter  cover  crops  Range  management  practices 

Streambank  and  pond  margin  plantings  Woodland  management  practices 
Windbreak  plantings  Sodded  waterways 

Ditch  and  spoilbank  seedings  Exclusion  of  grazing  from 

Class  VIII  lands 

Service  technicians  should  also  point  out  the  benefits  derived  by  the  landowner 
from  having  useful  kinds  of  wildlife  on  his  lands.  Such  vrildlife  includes; 

Game  birds  and  animals  Predators  of  destructive  rodents 

Songbirds  Fish 

Insect-eating  birds  Waterfowl 

Weed  seed-eating  birds 

All  land  and  water  management  biology  recommendations  made  to  farmers  or 
ranchers  shall  be  consistent  with  good  land  use  and  the  soil  and  water  con- 
servation program  for  the  lands  involved. 

Soil  Conservation  Service  technical  recommendations  for  the  use  and  man- 
agement of  land  and  water  for  the  production  of  fish  and  wildlife  shall  be  in 
accordance  with  policies  of  the  state  fish  and  game  agency  and  the  U,  S.  Fish 
and  Wildlife  Service, 

Soil  Conservation  Service  technicians  should  encourage  soil  conservation 
district  supervisors  to  solicit  the  assistance  of  the  state  fish  and  gan  e 
agency  in  the  district's  land  and  water  management  biology  program. 


Biology  Division 


Rough  Draft 

MEKORANDUn  0F  UNDERSTANDING 
between  the 

SOIL  CONSERVAnON  DISTRICT 

and  the 

STATE  FISH  AND  GAME  COMMISSION 

Statement  of  Purpose 

1 The  Soil  Conservation  District  of  is  a governmental 

2 subdivision  of  the  State,  organized  under  the  Soil  Conservation 

3 Districts  Law  of  , for  the  purpose  of  excercising  public  powers  in 

h connection  with  the  conservation  of  soil  and  soil  resources  within  the 

5 District,  and  is  authorized  to  accept  assistance  from  any  agency  for  this 

6 purpose. 

7 The  Soil  Conservation  District  desires  the  assistance  of  the 

8 State  Fish  and  Game  Ccaranission  in  making  adequate  provision  for 

9 the  development  of  fish,  game  and  other  useful  wildlife  resources  through 

10  the  District’s  land  and  water  management  program. 

11  The  State  Fish  and  Game  Ccaranission  is  the  State  agency  established  by  law 

12  to  preserve,  protect,  perpetuate  and  manage  all  wildlife  of  the  State,  and 

13  is  authorized  to  cooperate  with  and  assist  soil  conservation  districts  for 
lit  this  purpose. 

15  The  State  Fish  and  Game  Commission  desires  to  cooperate  with  and. 

16  assist  the  Soil  Conservation  District  with  those  phases  of  the  ■ 

17  District’s  soil  conservation  program  that  provide  direct  benefits  to  wild- 

18  life. 


19  In  view  of  these  considerations,  and  since  the  District  and  the  Caranission 

20  each  desire  to  establish  an  endurinp 'basis  for  such  cooperation  and  assist- 

21  ance,  they  hereby  enter  into  this  Memorandum  of  Understanding. 

22  T®  DISTRICT  TOLL  UNDERTAKE  _TO : . 

23  A.  Enter  into  cooperative  agreement  with  all  land  owners  and  operators 

2h  who  request  technical  assistance  in  the  development  and  management 

2$  of  all  or  any  part  of  their  lands  for  the  "produc tion  and  conservation 

26  of  fish,  game  and  other  useful  wildlife. 

27  B,  Provide,  insofar  as  possible,  technical  assistance  to  cooperating 

28  land  owners  and  operators  for  the  planning  and  application  of  develop- 

29  ment  and  management  measures  for  the  purposes  mentioned  above.  Such 

30  measures  shall  be  consistent  with  the  policies  and  technical  programs 

31  of  the  Ccmmission. 


32 

33 
3U 
35 


C^  Obtain  the  necessary  agreements  or  easements  where  the  aid  to  b^  fur- 
nished the  cooperating  land  owners  and  operators  to  carry  out  the  above 
development  or  management  measures  involves  technical  assistance^  mater-' 
ials,  fish,  equipment,  or  labor  to  be  provided  by  the  Ccmmission,  The 
forms  of  SMch  agreements  or  easements  shall  be  acceptable  to  the 
Commission. 


t 
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38  D.  Provide  cooperating  land  owners  and  operators  with  limited  amounts 

39  of  tree  and  shrub  planting  stock  or  grass  and  legume  seed  for  wild- 

110  life  habitat  development  or  improvement  where  (1)  such  planting 

111  materials  are  used  for  testing  the  adaptability  and  utility  of  new 

112  or  improved  materials,  (2)  the  planting  materials  are  not  on  the 

113  maricet  at  reasonable  cost,  or  (3)  such  planting  materials  are  used 

[■li  for  demonstration  of  standard  conservation  practices. 

E,  Provide  the  Commission  on  of  each  year  with  the 

14,6  anticipated  or  obligated  needs  of  the  'following  services  or  materials 

iiY  to  be  furnished  by  the  Commission  during  the  second  succeeding  V 

li0  calendar  year: 


l9 

$0 

51 


1.  Planting  materials  — number  of  woody  plants  of  each  species  and 
number  of  pounds  of  grass  or  legume  seed  of  each  species  required 
and  the  location  of  the  proposed  planting  sites. 


$2  2,  Fish  — number  of  fish  of  each  species  required  and  location 

53  and  size  of  ponds. 


5U  3*  Fencing  materials  — amount  of  each  item  and  location  and  purpose 

55  of  proposed  fence  construction. 


56  ii.  Other  materials  --  kind  and  amount  of  each  item  and  location 

57  ’ and  purpose  of  proposed  use. 


58 


5.  Technical  assistance  — specific  jobs  and  suggested  dates. 


59  F,  Furnish  the  Commission  a writben  report  within  thirty  days  after 

60  December  31st  of  each  year  which  will  include: 

61  1.  Summary  of  accomplishments  of  the  District  for  the  year 

>62  ending  December  31st, 


63  2,  Disposition  of  all  materials  provided  by  the  Commission  for 

6k  the  year  ending  December  31st. 


65’  Schedule  at  least  one  meeting  each  year  of  the  Board  of  Directors  for 

66  the  purpose  of  considering  the  wildlife  conservation  and  management 

67  needs  of  the  District.  At  such  meetings,  the  assistance  of  State 

68  FiMi  and  Game  Department  technicians  and  representatives'  of  local 

69  sportsmen's  organizations  will  be  solicited  to: 


70  1.  Revise  the  District  Work  Program  to  provide  for  wildlife 

71  conservation  and  management. 


72 

73 
7U 
75 


2.  Prepare  the  section  of  the  District's  Annual  Work  Plan  that  will 
provide  for  the  continuance  of  an  active  land  management  program 
for  the  imorovement  of  conditions  for  fish  and  wildlife  through- 
out the  District. 


76 


THE  COm^IISSION  1-/ILL  UM3ERTAKE  TO; 


77 

78 

79 

80 
81 
82 

83 

8h 

85 

86 

87 

88 

89 

90 

91 

92 

93 

95 

96 

97 

98 

99 

100 

101 

102 

103 

loU 

105 

106 

107 

108 

109 

110 

111 

112 

113 


A.  Provide,  as  available,  the  land  owners  and  operators  cooperating  with 

the  District  with  reasonable  quantities  of  supplies  and  materials 
required  for  the  development  or  improvement  of  wildlife  habitat.  The 
providing  of  such  supplies  and  materials  will  take  place  according  to 
schedules  and  arrangements  which  will  be  furnished  by  the  Commission 
to  the  District  by  of  each  year, 

B.  Make  the  necessaiy  surveys,  investigations  or  studies  to:  j , 

1,  Determine  wildlife  needs  insofar  as  environmental  dianges 
that  can  be  readily  accomplished  by  practical  land  management 
measures, 

2,  Determine  the  adequacy  of  wildlife  management  practices,  ■- 
appraise  their  value  and  chedc  specific  results  obtained  from’ 
materials  or  other  assistance  supplied  by  the  Commission. 

3,  Appraise  the  value  to  wildlife  of  land  management  practices 
applied  for  the  control  of  soil  and  water  loss. 

C.  Assist  in  the  planning  and  establishment  of  wildlife  m,easures  which 
require  technical  skill  beyond  the  experience  of  individual  land 
owners  and  operators. 

D.  Assist  the  district  in  its  general  conservation  educational  program 
by  working  with  schools,  UH  clubs,  civic  organizations,  farm  groups, 
sportsmen  and  other  groups  and  organizations  within  the  District, 

E.  Encourage  cooperation  with  the  District  in  those  contacts  made  with 
land  owners  and  operators  who  have  not  entered  into  cooperative  agree- 
ments with  the  District. 

F.  Provide  the  District  with  copies  of  wildlife  management  plans  prepared 
for  District  cooperators  for  inclusion  as  a part  of  the  total  aonserva- 
tion  farm  plan  in  the  Farmer-District  Agreement. 

G.  Assist  the  District  in  demonstrations  of  land  and  water  management 
practices  designed  for  wildlife  benefit. 

H.  Assist  the  District  in  making  revisions  of  the  District  Work  Plan 
and  Program  for  the  continuance  of  an  active  land  management  progran 
for  the  impiwement  of  conditions  for  fish  and  wildlife  throughout 
the  District. 

IT  IS  MUTUALLY  UNDERSTOOD  THAT: 

A,  The  District  has  sole  responsibility  for  the  carrying  out  of  the 
provisions  of  the  cooperative  agreements  entered  into  between  land 
ovmers  and  operators  and  the  District. 
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122 
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I2h 

125 

126 

127 

128 

129 

130 


Neither  the  Commission  nor  the  District  is  bound  by  any  obligation 
in  this  Memorandum  vdiich  vdll  entail  the  expenditures  of  funds  in 
excess  of  the  amounts  legally  available  to  them,  or  for  a period  in 
excess  of  that  authorized  by  law. 

This  Memorandum  shall  be  effective  when  signed  by  each  of  the  parties 
and  may  be  terminated  by  mutual  agreement  or  by  either  party  upon 
notice  given  in  writing  to  the  others.  It  may  be  modified  by  mutual 
agreement  at  any  time. 

Considerable  testing,  followed  by  demonstration  may  be  necessary  in 
the  development  of  practices  which  are  found  to  be  sound  --  economical, 
practical  and  effective  — for  application  to  a large  mjimber  of  farms 
within  the  District  for  the  productioi  of  fish,  game  and  other  useful 
wildlife  as  a part  of  a program  of  the  sound  use  of  land  and  water. 

The  first  wildlife  practices  to  be  tested,  evaluated  and  demonstrated 
will  include  the  following: 


1. 


Management  of  farm  pond  and  reservoir  waters  for  the  production 
of  fish. 


131  2.  The  planting  of  adapted  trees,  shrubs,  grasses  and  legumes 

132  for  wildlife  environment  improvement  in  adapted  areas.  . 

133  3.  Ibe  planting  of  perennial  grasses  on  major  ditch  banks, 

13h  1^.  The  establishment  of  farmstead  windbreaks  utilizing  wildlife 

135  food  and  cover  woody  plants. 

136  The  establishment  of  woodlots  with  wildlife  food  and  cover 

137  border  plantings, 

138  6.  The  use  of  multiflora  rose  living  fences. 


Dat^ : 


State  Fidi  and  Gflae  Ccramissioh 
Director 


Date: 

^Soil  Conservation  District 

Chairman,  Board  of  Supervisors 


19^h  Annual  Work  Plan  V 
(Wildlife  Section) 

Amador  County  Soil  Conservation  Di-strict 


Wildlife  Conservation 
Needs 

Improvement  of  1. 

big  game  range 


>w  the  Job  is 
to  be  Done 

Controlled  burning  and 
mechanical  clearing 
of  brush  lands  suitable 
for  range  improvement. 


Assistance  to  be  made 
Available  to  the  Dist. 

True  Sportsman* s Club 
1.  Encourage  landowners  to 
participate  in  program. 


2,  Reseeding 


3.  Construction  of  logging 
roads  and  skid  trails 
through  brush  areas. 


Fish  and  Game  Department 

1.  Provide  techanical  assist- 
ance and  equipment. 

2.  Provide  seed  for  range 
reseeding. 

Soil  Conservation  Service 

1.  Assist  in  determination 
of  lands  adapted  for 
range  improvement. 

2.  Technical  assistance  on 
seeding  program. 


Forest  Service 

The  Forest  Service  is 
carr3dng  on  a range  im- 
provement program  on  their 
lands,  (F.S,  lands  are  not 
in  the  Amador  Co.  SCD.) 


State  Division  of  Forestry 
1.  Provide  technical  assist- 
ance in  fire  control 
measures,  and  possible 
standby  crew  for  areas 
to  be  burned. 


Management  of  Resident  1,  Change  in  hunting  regu- 
Deer  Herd  lations  to  permit  more 

effective  management  of 
herd. 


True  Sportsman’s  Club 
1.  Sponsor  change  in  hunting 
regulations  to  permit 
more  effective  management 
of  deer  herd. 


Fish  and  Game  Department 

1.  Conduct  hearing  on  modifi- 
cation of  hunting  regula- 
tions. 

2.  Manage  either  sex  shoot. 

3.  Determine  annual  harvest 
needs. 


Prepared  at  joint  meeting  of 
^ Sportsman's  Club,  California 
0 servation  Service . 


Amador  County  Soil  Conservation  District,  True 
Department  of  Fish  and  Game,  and  the  Soil  Con- 


19$h  Annual  Work  Plan,  Cont'd 


Wildlife  Conservation 
Needs 


Development  of  Farm  1 
Pond  Fisheries 


How  the  Job  is 
to  be  Done 


Construction  and  manage- 
ment of  farm  ponds  and 
reservoirs  for  fish  pro- 
ducti on. 


Assistance  to  be  made 
Available  to  the  Dist. 


True  Sportsman’s  Club 

1.  Encourage  lando>mers  to 
participate  in  program, 

2.  Sponsor  pond  construc- 
tion and  management 
demonstrations. 


Fish  and  Game  Department 

1.  Provide  technical  assist- 
ance in  stocking  and 
management  for  fish  pro- 
duction. 

2,  Provide  initial  stock- 
warm  water  species,  con- 
sistant  iirith  regulations. 

Soil  Conservation  Service 

1,  Provide  engineering 
assistance  in  design  and 
construction  of  ponds 
and  reservoirs. 

2.  Provide  technical  assist- 
ance in  management  for 
fish  production. 


Quail  Habitat 
Improvement 


1.  Strip  and  soot  clearing 
of  brush  lands. 

2.  Brush  piling  on  selected 
sites  (Class  VIII  lands). 

3.  Maintenance  of  adequate 
roosting  cover, 

h.  Placement  of  "guzzlers" 

■ at  selected  sites. 

Planting  of  adapted  food 
and  cover. 

6.  Fencing  farm  ponds. 


True  Sportsman's  Club 

1.  Encourage  landowners  to 
participate  in  program. 

2.  Assist  in  educational 
work. 

3.  Assist  in  posting  "Hunt- 
ing by  permission"  and 
"Safety  Zone"  signs. 

Fish  and  Game  Department 

1.  Provide  technical  assist- 
ance in  planning  and 
application. 

2.  Provide  equipment  in 
clearing  program. 

3.  Construct  "guzzlers." 

h.  Provide  material  assist- 
ance in  pond  fencing. 

$.  Provide  planting  materials. 

Soil  Conservation  Service 

1.  Provide  technical  assist- 
ance in  planning  and 
application. 

2.  Provide  woody  and  herbaceJ 
ous  planting  stock  for  ^ 
testing  and  observation. 
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U.S. DEPARTMENT  OF  AGRICULTURE, SOIL  CONSERVATION  SERVICE 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 
Pacific  Region 

PLANTING  TREES  AND  SHRUBS  FOR  FARM  WILDLIFE 


I.  Introductic^n 

Effective  windbreak  and  wildlife  plantings  must  be  properly  planned, 
planted  and  cared  for.  Adapted  tr^es  and  shrubs,  well  cared  for  and 
on  good  sites  will  begin  to  be  effective  in  three  to  five  years. 

Tree  plantings  should  be  considered  as  long-term  investments  which 
increase  in  value  as  they  become  older.  By  increasing  crop  yields, 
cattle  gains  and  wildlife  and  by  improving  the  living  conditions  on 
the  farm, the  cash  value  of  the  farm  will  increase. 

II.  Site  selection 

Selection  of  good  planting  sites  is  of  primary ^importance,  A good 
site  may  be  hard  to  find,  but  it  is  better  to  have  a few  successful 
plantings  than  many  failures, 

A.  Soil  depth — A rule  of  thumb  is  that  if  it^s  too  shallow  to 

grow  a good  crop,  it*s  too  shallow  for  trees, 

B.  Alkali — There  are  only  a limited  number  of  trees  that  will 

grow  well  under  alkali  conditions. 

C.  Drainage — ^Willows,  poplars  and  redosier  dogwood  are  about  the 

only  species  that  can  stand  "wet  feet." 

D.  Noxious  weeds — All  perennial  weeds  must  be  killed  before  the 

planting  is  made. 

Ill,  Planting  design 

A.  Lay  out  the  planting  so  maximum  benefits  can  be  effected. 

B.  Design  the  planting  for  maximum  ease  and  use  of  equipment  with 
minimum  hand  maintenance, 

C.  Plantings  should  be  at  least  100’  from  buildings. 

D.  Spacing  is  important — ^Without  proper  spacing  trees  cannot  be 

cultivated;  without  cultivation  the 
planting  will- not  become  established. 

Spacing  between  rows  Spacing  between  plants  in  the  row 

Irrigation:  10'  Small  shrubs  3' 

Dryland:  12’  or  more  Tall  shrubs  or 

small  trees  o’ 

Deciduous  trees  A 

Evergreens  18 ' or  more  Tall  deciduous  trees  12' 

i.ver  greens  6’ 


( over) 


E.  Plant  tall  trees  in  the  center  rows. 

F.  Plant  evergreens  in  the  leeward  rows  for  protection  during 
their  establishment  period. 

IV.  Species  selection 

A.  Select  only  species  well  adapted  to  the  planting  site. 

B.  Select  trees  and  shrubs  that  will  be  available. 

C.  Put  in  orders  as  early  as  possible  for  tree  stock  to  avoid 
substitution. 

V.  Planting  establishment 

Since  time,  labor,  land  and  money  are  going  into  the  planting,  every 
effort  should  be  taken  to  plant  the  trees  correctly. 

A.  Plant  in  the  spring  as  soon  as  the  frost  is  out  of  the 
ground  and  the  ground  can  be  disked, 

B.  Open  the  bundle  of  trees  as  soon  as  they  arrive  to  prevent 
heating.  Keep  the  trees  in  a cool,  moist  place  with  the 
roots  covered  until  ready  to  plant.  If  there  is  a delay  in 
planting,  pack  the  roots  in  soil. 

C.  Planting 

1.  Shovel—Dig  the  hole  or  make  a slit  deep  enough  so  that 

the  roots  can  be  spread  out.  Put  the  plant  about 
one  inch  deeper  than  it  was  planted  in  the  nursery. 

2,  Furrow — Open  a deep  furrow  >dth  a moldboard  plow  and 

place  the  trees  at  the  proper  spacing  and  depth 
in  the  furrow.  The  tree  roots  are  then  covered, 
the  row  completed  and  the  furrow  plowed  in. 

Pack  the  soil  in  the  furrow  with  the  large 
wheel  of  "Uie  tractor.  Check  to  see  that  all 
plants  are  planted  properly. 

D.  Carry  the  plants  in  a bucket  of  water  or  mud  while  planting. 

This  is  important  vdth  deciduous  trees,  essential  with  ever- 
greens. If  evergreen  roots  dry  out,  there  is  little  chance 
for  their  survival. 
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VI,  Planting  maintenance 

A.  Fence  to  exclude  livestock  and  chickens.  Chickens  are 
especially  hard  on  small  evergreens. 

B.  Keep  out  fire. 

C.  Clean  cultivate.  Under  dryland  conditions,  a planting  has 
little  chance  for  success  without  cultivation  during  the 
establishment  period.  Cultivate  only  deep  enough  and  often 
enough  to  kill  all  weeds. 

D.  Use  a non-competitive  cover  crop  such  as  blue  wildrye  when 
cultivation  is  stopped, 

E.  Prune  deciduous  trees  where  narrow  "V"  crotches  may  split 
from  wind  damagv.  Prune  Caragana  to  the  ground  the  first 
year  to  thicken  it  up.  Do  not  prune  the  evergreens. 
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SOIL  AND  MOISTURE  CONSERVATION  PRACTICES  OF  VALUE  TO  WILDLIFE 

SHRUB  BORDERS  ON  WOODLOT  PLANTINGS 


TYPICAL  CROSS  SECTION 


III! 


I 'iv  j 


'i.lu- 


I L — Trees  for  wood  products 

I 8'-  I o'  Shrubs 

Fence 


Shrub  borders  protect  woodlot  plqnt- 
ings  from  drying  winds  and  penetration 
by  livestock.  The  shrubs  also  provide 
natural  food  and  cover  for  game  birds 
ond  other  wildlife. 
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PIAHHINO  A FARMSTIAD  WIMOSRFAK 

A Farmstead  Windbreak 

Real  protection  to  both  home  and  livestock  against  winds  and  snow.  Careful 
measurements  have  shown  that  fuel  consumption  in  the  home  can  be  reduced  by  20 
to  30  percent.  Experiment  stations  have  shown  that  the  feedlot  livestock  will 
gain  faster  and  require  less  feed. 


A dryland  windbreak  mnst  be  enitivated 
for  the  first  few  years  or  the  snrvival  and 
growth  will  not  be  satisfactory. 


Plan  the  location  of  windbreaks,  number,  lengtji  and  arrange- 
ment or  rows  for  maximum  protection  from  the  prevailing 
wind . 


1 - NANK  I NG 
Cherry 

2-  Bladder 

Senna 

3-  L I LAC 


Row-7  Fence 

SHRUB 

Plant  3-5  or  7 row  windbreak 
For  3 row  windbreak  plant  rows  1-3-3 
For  5 row  windbreak  plant  rows  1-2-4-5-7 

PLANTING  RECOMMENDATIONS 

1.  Plant  lOO'  from  the  main  buildings  or  50-75  from  a feedlot. 

2.  Plow  ground  previous  to  planting,  preferably  in  the  fall. 

Kill  all  perennial  weeds  before  planting. 

3.  Plant  as  soon  as  possible  in  the  spring. 

4.  Protect  tree  roots  from  wind  and  sun  during  planting.  Keep 
seedlings  moist  until  planted. 

5.  Space  trees  12  apart  in  the  rows;  shrubs  3-4  ; evergreens  6' . 

Space  tree  rows  a minimum  of  12'  apart  - except  evergreen  and 
deciduous  rows  should  be  at  least  18  apart.  The  spacing 
should  be  wider  in  the  low  rainfall  areas  or  may  vary  to  fit 
the  width  of  the  cultivation  equipment. 

6.  Plant  either  in  a plowed  furrow  or  individual  holes  dug  by 
hand  - do  not  bend  or  crowd  the  roots. 

7.  Cultivate  only  often  enough  and  shallow  enough  to  keep  the 
planting  free  of  weeds  and  grasses. 

8.  Protect  the  planting  from  grazing,  poultry,  and  fire;  fence 
when  necessary. 

9.  Order  your  trees  from  the  nursery  early. 


1 - Caragana 

2-  Bladder 

Senna 

3- SOUTHERN- 

WOO.D 

4- NaNK 1 NG 

Cherry 

5-  Ll LAC 


42 


1 . Russ  IAN 
Olive 

2- AmE  RICAN 
Plum 
'3- Mulberry 

4-  Golden 
Willow 

5-  Bl TIER 
Cherry 


Fence  Row- 1 

SHRUB 


1 - Black  Locust 

2- Green  Ash 

3-  Chinese  Elm 

4- Hybrid  Poplaf 


MEDIUM 

TREE 


MEDIUM  TALL 

ortalltree  tree 


1 - Austra  in 
Pine 

2- Scotch  Pine 

3-  PONDEROSA 

Pine 

4- Buue  Spruce 

5- Rocky  Mt . 

JUN  I PER 


CONIFER 


YOUR  SOIL  CONSERVATION  DISTRICT  RECOMMENDS  THE  FOLLOWING 
KI.NDS  OF  TREES  AND  SHRUBS  FOR  YOUR  WINDBREAK 


U S DEPARTMENT  OF  AGRICULTURE 


PACIFIC  REGION 


SOIL  CONSERVATION  SERVICE 


i- PORTLAND,  I 
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SOIL  AND  MOISTURE  CONSERVATION  PRACTICES  OF  VALUE  TO  WILDLIFE 

SHRUB  BORDERS  ON  WINDBREAK  PLANTINGS 


1 1 1 T 1 

1 1 ' 

1 1 1 1 1 

i ' 1 Hardwood  trees  [ 

! 

ill 

' 1 Conifers j 

1 1 

‘ 1 1 Medium  to  toll  shrubs 

. J 1 

j 1 Low  shrubs 

1 

1 

■ Fence 

Shrub  borders  on  windbreak  plant- 
ings ore  on  effective  barrier  to  low 
ground  winds  The  shrubs  also  pro- 
vide natural  food  and  cover  for  game 
birds  and  other  farm  wildlife. 
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SOIL  AND  MOISTURE  CONSERVATION  PRACTICES  OF  VALUE  TO  WILDLIFE 

SNOW  FENCE  PLANTINGS 


TYPICAL  CROSS  SECTION 

Direction  of  prevoiling  winter  wind  


^now  deposition  lin^ 


Rood 


r 6^ 


100'  — 125’  — 
spoced  3'- 4' 


j ' 6' *8’ 

' 4*- 6*  shrubs  spaced  2'- 3’ 


row 
n row 


Shrub  snow  fences  keep  form  lanes  open  for  winter  travel  and  provide  cover 
for  game  birds  and  other  farm  wildlife. 
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How  to  use  MULTIFLORA  ROSE 

for  living  fences  and  wildlife  cover 
Description  of  the  plant 

Multiflora  rose  is  an  Asiatic  plant 
used  in  this  country  for  some  time  as  an 
ornamental.  It  is  an  abundant  producer 
of  small  white  flov>/ers  vdiich  appear  in 
clusters  in  June.  The  red  fruits  remain 
on  the  branches  throughout  the  winter. 

If  properly  cared  for,  multiflora 
rose  grows  rapidly  and  matures  in  3 to 
b years.  On  the  best  soils  the  plants 
grow  to  a height  of  8 'to  10  feet  and  occupy  about  the  same  width. 
On  poorer  soils  their  mature  size  maybe  only  6 to  8 feet  in  height 
and  6 to  8 feet  in  width. 

Multiflora  rose  does  not  spread  from  rootstalks.  Drooping  side 
canes,  if  they  touch  exposed  soil,  may  take  root  and  grow.  There 
is  little  spreading  from  seed.  Ordinary  care  of  adjacent  ground  by 
mowing,  cultivating  or  grazing  will  keep  the  rose  from  spreading. 
There  is  no  record  of  its  becoming  a nuisance  in  cultivated  fields 
or  well-kept  pastures. 

Its  value 

Multiflora  rose  plantings  are  best  adapted  for  use  wherever 
stock-tight  living  fences  are  needed  for  field  division  or  the  ex- 
clusion of  livestock.  This  type  of  fence  requires  no  posts,  no 
wire  and  no  maintenance  once  it  is  established. 

Multiflora  rose  plantings  have 
been  found  to  be  particularly  a- 
dapted  for  use  as  fences  along 
roads  or  adjacent  to  woodland  and 
wild  lands.  This  type  of  planting 
is  not  recommended  for  interior 
fences  unless  a strip  of  ground  10 
to  12  feet  in  width  can  be  devoted 
to  this  use.  Rose  fencing  may  be 
found  useful  for  the  protection  of 
woodlots  or  exclusion  of  livestock 
from  farm  ponds, gullied  areas,  and 
eroding  streambanks. 

The  rose  fence  provides  excellent  year  around  protective  cover 
for  many  kinds  of  useful  wildlife,  including  pollinating  insects; 
birds,  animals  and  insects  that  help  destroy  crop  pests;  game  birds 
and  animals;  and  the  colorful,  musical  songbirds  that  add  to  the 
enjoyment  of  farm  life.  Without  such  protection,  many  kinds  of 
wildlife  will  not  survive. 
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Planting  site  requirements 

Like  most  plants,  multiflora  rose  grows 
best  on  deep,  fertile  soils.  When  seed- 
lings are  properly  planted  and  cared  for, 
they  have  a high  survival  rate.  Growth 
is  slow  on  poorly  drained, droughty  or  al- 
kaline soils.  It  is  not  vigorous  in  shady 
sites . 

Multiflora  rose  should  not  be  expected  to  make  living 
fences  on  droughty  sands  or  gravels, badly  eroded  claypan 

Poor  Site 

soils,  alkaline  soils,  in  wet  sites  or  under  shade. 

Where  to  obtain  planting  material 

State  Nurseries.  Many  of  the  state  nurseries  are  now  producing 
multiflora  rose  for  farm  plantings.  Information  and  order  blanks  may 
be  obtained  from  your  County  Agent. 

Soil  Conservation  Service.  Planting  stock 
for  some  plantings  may  be  made  available 
through  your  Soil  Conservation  District. 

Call  at  the  local  off ice  for  information. 


Private  Nurseries,  watch  the  farm  news- 
papers and  magazines  for  advertisements . 

Be  sure  that  the  plants  are  the  thorny 
variety  I 

The  State  Department  of  Fish  and  Game  in  some  states  provides 
planting  stock  for  planting  on  farms.  Information  can  be  obtained 
from  the  local  Fish  and  Game  Agent. 

When  to  plant 

Plant  as  early  in  the  spring  as  possible.  When  the 
seedlings  arrive,  open  bundles  to  prevent  heating; 
keep  roots  moist  and  protected  --  handle  like  tomato 
plants.  If  you  can’t  plant  for  a day  or  two,  place 
the  plants  in  a shallow  trench  and  cover  the  roots. 
When  ready  to  plant,  remove  the  seedlings  from  the 
trench  and  place  directly  in  a pail  of  water.  Keep 
the  plants  in  the  water  until  planted. 

How  to  plant 

Prepare  the  planting  site  in  advance  --  preferably  the  fall  before 
planting.  Plow  one  or  two  rounds  with  a double  bottom  plow  --  and 
disk  or  drag.  Planting  in  sod  will  not  be  successful. 


Good  Site 


Replow  and  plant  a single  row  in  the  furrow.  Place  the  seedlings 
a foot  apart.  A handful  of  dirt  will  hold  the  plant  in  place  and 
protect  the  roots  until  the  next  furrow  covers. 

Have  the  plow  follow  at  the  heels  of  the  planter  and  cover  the 
plants  with  another  furrow  to  avoid  exposing  the  roots  to  the  sun. 
Pack  the  soil  by  foot  or  with  tractor  wheel  driven  alongside  of  the 
plant . 

Where  it  is  not  convenient  to  use  a plow  for  planting,  the  plants 
may  be  set  by  hand,  using  a shovel,  spade  or  grub  hoe. 

Cultivate  or  mulch  the  rose  for  the  first  two  or  three  years  to 
control  weed  competition.  Protect  from  livestock  until  a barrier  is 
established.  Manure  or  nitrogen  fertilizer  will  increase  the  growth, 
particularly  on  wet  or  badly  eroded  soils.  A complete  fertilizer  of 
a standard  formula  such  as  5-10-5  is  recommended.  If  the  planting  is 
to  be  irrigated,  the  water  should  be  turned  in  at  the  time  the  ad- 
jacent fields  are  irrigated.  The  best  plantings  have  been  obtained 
under  irrigation. 


STEP  I STEP  2 STEPS  STEP  4 

Disking  Sod  Plowing  Site  Disking  Site  Plowing  Furrow- 


STEP  5 STEP  6 STEP  7 STEP  8 

Planting  Filling  Furrow  Pocking  Fertilizing 


Where  to  plant 

Tests  made  by  the  Soil  Conservation  Service  and  State  Departments 
of  Fish  and  Game  indicate  that  multiflora  rose  is  adapted  for  use  in 
the  Pacific  Coast  area  as  shown  on  the  shaded  portion  of  the  attached 
map.  If  your  land  is  located  in  one  of  these  areas,  you  can  be  reason- 
ably assured  of  a successful  planting. 


This  lea  fief  preport 
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Land  and  '7ater  Managem^t 
Biology  Training  Series  #k 

WET  LAND  DEVELOPMENT  FOR  FUR  AND  WATERFOVO.  PRODUCTION 

I.  Introduction 

A.  Much  of  the  marshland  in  the  Pacific  Region  is  too  wet  for  the  pro- 
duction of  cultivated  crops  or  high-quality  pasture.  Befcre 
determining  engineering  and  agricultural  feasibility  of  drainage  of 
these  lands,  consideration  should  be  given  to  the  profitable  use  of 
these  lands, in  their  natural  state,  for  the  production  of  furbearers 
such  as  muskrat. 

B.  Marshlands,  wet  areas  and  lands  that  can  be  inundated  have  been 
successfully  developed  as  vraterfowl  breeding  and  hunting  areas. 

II.  Development  of  marshlands  for  muskrats 

A.  Site  X.  Area  supports  natural  stands  of  tule,  cattail,  bur-reed, 
sedges  and  other  iraiskrat  foods.  Marsh  may  be  partially  or  wholly 
inundated  during  wet  season  and  dry  during  balance  of  year. 

1.  Develop  by  level  ditching. 

a*  Establish  ditches  by  dragline  or  shovel  without  grade 

throughout  areas  of  marsh  not  covered  by  water  entire  year. 

b.  Depth  of  ditch  ~ deep  enough  to  prevent  solid  freezing; 

2J-*  - 3*  of  water  in  ditch. 

c.  Width  of  ditch  — 2’  - 3'  at  bottom  xd.th  1:1  side  slopes, 

d.  Place  spoilbanks  on  alternate  sides  of  ditch  at  intervals 
of  ^0’  - 100*  to  provide  for  waterfowl  nesting  and  free 
movement  of  surface  water. 

0.  Ditches  should  be  spaced  200*  apart  for  maximum  return  on 
investment.  Connect  each  end  or  alternate  ends. 

f.  Grazing  livestock  should  be  excluded  from  the  area, 

2.  Ditches  provide  a natural  access  to  forage  areas  by  muskrats. 
The  spoilbanks  offer  ideal  den  sites. 

3.  Under  favorable  conditions,  a ditch  should  be  constructed  for 
l5jJ  per  cubic  yard  ($15.00  per  100*).  At  this  rate,  the 
average  per  acre  cost  Tjould  be  about  $35.00. 
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U.  Returns.  (Based  on  Wisconsin  studies) 

a. 


Ditch 


Muskrat  Harvest 


Yearly 

Harvest 


"Yearly  Harvest 


in  Feet 

1950 

1951 

1952 

Total 

Per  Acre 

in  ditching 

50 

C20 

37 

63 

22U 

3l0i 

17.2 

11.0 

100 

53 

77 

7li 

213 

l4l7 

10. [4 

12.U 

200 

36 

76 

51 

272 

li35 

10.9 

23. li 

Uoo 

12 

J5 

30 

172 

2li9 

6.2 

2U.6 

Totals 

121 

225 

218 

881 

lliU5 

10.3 

15. li 

b. 


IKCOfffi: 

Sale  of  pelts,  @ $1.U7  each 
Sale  of  carcasses,  @ SO.IO  each  1/ 
Total  annual  income 

Less  annual  expenses  (see  belov) 
Annual  net  income 


Kate  of  interest  earned  on  capital  2/  10. 

Return  per  hour  of  labor  3/ 

Average  annual  catch  of  muskrats 

EXPENSE; 

Labor,  @ ^0.?^  per  hour  U/ 

Equipment  depreciation  57 
Taxes,  @ '?0.20  per  acre 
Maintenance  6/ 

Interest,  @ of  capital  investment 


Total  annual  expenses  _?/ 

CAPITAL  INVESTLENT  B/ 

Ditching,  @ $0.l5  per  cu.  yd.  or- 
$0.2614,  per  lin.  ft. 


100  feet 

200  feet 

$152.88 

$160.23 

lO.liO 

10.90 

$163.26 

S171.13 

83.3ii 

56.  Hi 

$ 79.9li 

$llli.99 

/ 10.2^ 

20.5fo 

U.26 

5.57 

lOli 

109 

$ 17.16 

$ 17.98 

1.38 

1.U3 

2.00 

2.00 

12.3ii 

6.83 

50. U6 

27.90 

$ 83.3ii 

$ 56. Hi 

^^l,26l.U7 

$697.50 

$ 91.1h 
6.20 
fWJU 


21.3% 

5.6U 

62 


$.10.23 
.78 
2.00 
3.70 
15.  Hi 

b 31.85 


1/  Sold  to  mink  ranchers  as  mink  feed. 

2/  Net  income  / interest  charge  «•  capital  invested  x 100. 
3/  Net  income  / labor  charge  - man-hours  of  labor . 

I4/  0.22  man-hours  per  muskrat  caught. 
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5/  One-stop-loss  trap  (@  ^0.75),  2 No.  ij  traps  (@  ^0.35),  and 
3 stretching  boards  (@  $0.05)  per  9 muskrats  caught.  Equip- 
ment estimated  to  have  20-year  life;  interest  at  \xfo, 

^ Clean  out  of  8.3  cu.  ft.  of  sediirent  per  lin.  ft.  of  ditch 
at  end  of  20  years,  @ $0.2^  per  cu.  yd.  Annual  expense  based 
on  sinking  fuixi  @ k%  interest  for  20  years. 

]/  In  Wisconsin,  add  $2.^0  annually  for  fur  farm  licease  and 

~ $0.01  per  muskrat  caught  for  required  tags. 

^ In  Wisconsin,  add  approximately  $22.50  to  cover  purchase  of 
original  stock  of  muskrats  from  the  State.  ■Wisconsin  law 
allows  fur  farm  licensees  to  obtain  permission  to  trap  muskrats 
each  year  regardless  of  whether  or  not  there  is  a general  open 
season. 


If  it  were  necessary  to  purchase  land  on  which  to  install  level 
ditches,  that  cost  should  be  added  to  capital  investmaat. 

B.  Site  Y.  Well-drained  or  partially  drained  area  supporting  little  or 
no  marsh  vegetation.  Site  adapted  to  inundation  by  diking  system. 


1.  Develop  by  ftiking  system  and  controlled  water  levels  to  convert 
area  to  marshland. 

a.  Maintain  minimum  water  level  of  6". 

b.  Increase  depth  of  water  in  winter  if  necessary  to  prevent  solid 
freezing.  Do  not  flood  dens. 

2.  Exclude  livestock  from  area. 

3.  Further  study  needed  on  this  type  of  developrrmt. 

III.  Development  of  waterfowl  breeding  and/or  hunting  areas. 

A.  Breeding  and  resting  areas. 

1.  Natural  ponds. 

a.  Exclude  livestock  from  area. 

b.  Plant  nesting  cover  (regular  pasture  mixture)  around  pond. 

c.  Erect  nesting  boxes  for  wood-ducks  xjhere  pond  has  wooded  margins. 

2.  Artificial  water  areas. 

^ja.  Develop  by  diking  system  and  controlled  water  levels  or  con- 
struct pond  with  shalloxf-water  edges. 

b.  J-Iaintain  water  levels  of  6"  to  2'  in  diked  areas  or  shallow 
areas  of  ponds. 


Biology  Training  Series  #1+ 


- U - 


c.  Water  level  may  be  lowered  folloxang  nesting  season  and  expose(jj^ 
bottoms  planted  to  wild  millet,  sroartweeds,  dwarf  sorghums, 
etc.  Keflood  when  seed  has  ripened, 

d.  Cover  plantings  of  small  biLlrush  may  be  introduced. 

e.  Plant  nesting  cover  as  in  lb  above. 

f.  Protect  area  from  grazing. 

B,  Hunting  areas. 

1.  Best  areas  developed  by  dilcing  system  arid  controlled  water  levels. 

2.  Seed  areas  to  mid  ird.llet,  smartweeds,  or  dx^arf  sorghujns. 
a.  Irrigate  if  necessary. 

3.  Flood  areas  to  depth  of  U*'  - 6”  prior  to  hunting  season. 

Ix.  Rotate  use  of  areas  every  year  or  two  to  prevent  invasion  of  cat- 
tails and  bu-lrush. 

Plant  area  surrounding  ponds  to  corn,  sudan  grass,  etc.  . 

IV.  Recommended  reference  reading. 

A.  UATERFO^-.l,  MA.tL\GEMEIVr  ON  SMALL  AREAS,  Wildlife  Managemait  Institute, 
Washington,  D.  C, 

B.  POMDS  FOR  ^JILDLIFE,  U.S.D.A.  Farmers  Bulletin  No.  1879. 

C.  FUR  FROM  FARtl  LANDS,  Soil  Conservation,  May  - June  19lili. 

D.  EXPERUffilTTAL  IF.TOL  DITCHING  mi  MUSKRAT  MNAGEMENT,  Technical  Bulletin 
No.  .i-sccnsin  Conservation  Dept.,  Madison. 

Paul  M.  Scheffer 
Regional  Biology  Division 
August  1^53 


Marsh  development  for  muskrat  and  waterfowl 


production  showing  ditching  pattern 
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DESIGNING  A FAREf  POND  FOR  FISH  PRODUCTION 


I.  Introduction 

A.  Most  farm  ponds  constructed  for  irrigation  water  storage,  livestock 
water  facilities,  and  erosion  or  flood  control  are  generally  inade- 
quate for  the  production  of  fish  unless  special  attention  is  given 
to  the  design  of  ponds  to  be  used  for  this  purpose. 

B.  Farm  ponds  not  designed  for  fish  production  generally  have  one  or 
more  of  the  following  needs: 

1.  Erosion  control  on  the  watershed  to  prevent  pond  siltation. 

2.  Regulation  of  the  amount  of  water  flowing  through  the  ponds. 

3.  Deeper  water  — particularly  at  inlet  and  around  the  pond 
margin  — to  discourage  vegetative  growth. 

It.  Fertilization  to  increase  fish  food  supply  and  control 
aquatic  weed  growth  and  pond  scum. 

Provision  for  drainage  of  pond  to  permit  restocking  or  repair. 

6.  Outlet  structures  designed  to  prevent  fish  loss. 

7.  Holding  adequate  water  reserves  for  fish  even  when  the  water  • 
level  in  irrigation  reservoirs  is  low. 

8.  Fencing  to  exclude  livestock. 

G,  Standard  farm  pond  design  features  that  are  not  specifically  applicable 
to  fish  production  problems  are  not  included  in  this  training  outline. 

II.  Imporuant  features  of  farm  pond  design  for  fish  production: 

A.  Water  supply  and  control 


B,  Size 


C.  Depth 

D,  Outlets 
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III.  Farm  fish  pond  water  supply  and  control. 

A,  Source  of  water; 

1.  Springs  1.  Wells 

2.  Clear  streams  5.  Runoff  from  stabilized  watersheds 

3.  Irrigation  ditches 

(Safe  water  for  trout  must  be  within  pH  range  of  about  6 to  8.) 

B.  Flow  of  water  through  pond: 

1.  Constant  flow  may  be  desirable  but  not  necessary. 

2.  Divert  surplus  water  around  pond. 

(a)  Headworks  design 

3.  Pond  can  not  be  managed  without  full  control  of  water. 

Regulate  flow  to 

(a)  Maintain  desired  depths 

(b)  Maintain  proper  oxygen  content 

(c)  Prevent  solid  freezing  in  winter 

(e)  Keep  surface  foot  of  water  below  these  temperatures  for 
trout  — • Rainbow  - 75^  j German  Brown  - 72°-73°,  Gut- 
tfe'^cat  - 7€°j  and  Eastern  Brook  - Bass  and  bluegill 

need  water  temperatures  of  70®  or  more  for  spawning. 

IV.  Farm  fish  pond  size 

A.  Ponds  less  than  l/3  acre  will  not  support  enough  fish  to  afford 
much  food  or  sport. 

B.  Ponds  of  less  than  about  ^ acres  can  be  easily  managed  by  one 
landowner. 

C.  Size  of  pond  commonly  determined  by  fish  production  needs: 

1.  ■ A good  trout  pond  should  produce  80  to  100  pounds  of  fish  . 

per  acre  per  year. 

2.  Well  managed  bass-bluegill  ponds  have  produced  200-ii00  pounds 
of  fish  per  acre  per  year. 
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VII. 


VIII 


Depth  of  farm  fish  ponds 

A.  A minimum  depth  of  8'  (10^  or  more  of  the  pond)  in  cold  winter  climates. 

B.  Minimum  of  6’  in  cool  climates  where  little  or  no  ice  occurs. 

C.  In  areas  of  warm  summer  climates,  trout  ponds  must  be  deep  enough 
to  maintain  minimum  safe  temperatures  below  the  surface. 

D.  Irrigation  reservoirs  should  not  be  drawn  below  U’  depth. 

E.  Minimum  depth  for  shoreline  and  any  part  of  pond  This  is 

important  from  weed  control  standpoint! 

Pond  outlets 

A.  Trickle  tube 

1.  Eight  inch  minimum  diameter  vertical  pipe  draining  into  line 
through  dam.  This  takes  care  of  the  small  normal  flow  through 
the  pond. 

2.  Trash  free,  escape  proof  screen  may  be  installed* 

B.  Emergency  spillway 

1.  Needed  on  all  ponds  where  full  control  of  water  flow  to  pond 
is  not  obtained. 

2.  Design  spillway  wider  than  necessary  to  prevent  fish  loss.  Fish 
avoid  shallow  depth  and  slower  current  in  the  wider  opening. 

3.  Do  not  screen  the  spillway! 

Pond  protection 

A.  Exclude  livestock.  Fence  pond  and  provide  stock  tank  outside 
of  area, 

B,  Plant  grasses,  trees  and  shrubs  to  improve  area  for  wildlife. 

, Recommended  reference  reading: 


A.  

Current.  Handbook  of  engineering  practices,  Soil 
Conservation  Service,  Pacific  Region. 

B.  Compton,  Lawrence  V, 

I9U3.  Techniques  of  fish  pond  management, 

USDA  Miscellaneous  Publication  Mo,  ^28. 
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'/in.  Recommended  reference  reading  (continued) 

C,  Davison,  Verne  E, 

19h^»  Farm  fish  ponds  for  food  and  good  land  use, 
USDA  Farmers'  Bulletin  I983. 

D. 

1953.  How  to  Build  A Farm  Pond  for  Fish  Production. 
Job  Sheet.  SCS.  Pacific  Region. 


Paul  M,  Scheffer 
Regional  Biology  Division 
July  19,  1993 


HOW  TO  BUILD  A FARM  POND 
/oi-rf'fffiMi  PRODUCTION 


TJii.^s y"  important 
features  pond  design 

s houldC‘b^c6nfeidered  if 
want  tQ  jorodu'ce  ,fish  in  your 
pond:  - . 

1.  Waffix^ supply  and  control 


2.  Si: 


r. 


3 . Deptix'"  ^■ 

-s 

4.  Outlet;^. 


WATER  SUPPLY  AND  CONTROL 


\ 


A steady  flow  of  water  through  your 
pond  is  not  necessary  --  particularly  if 
you  add  fertilizers  to  the  water  to  in- 
crease the  food  supply  for  fish.  If  you 
have  a constant  supply  of  water,  such  as 
from  a spring  or  stream,  you  should  regu- 
late the  flow  to  the  fertilized  pond.  Put  only  enough  water  in  the  pond  to 
maintain  the  desired  water  level  and  temperature.  Regulate  the  flow  of  water 
through  your  pond  by  diverting  the  surplus  water  through  an  open  ditch  around 
the  pond.  (Figure  4.  ) 


SIZE  AND  DEPTH  OF  POND 


FIGURE  1.-  Section  thru  pond  showing  water  control  and  outlet  structures . 

Farm  ponds  to  be  used  for  fish  production  should  have  a water  surface  of 
not  less  than  one-third  of  an  acre. 

Make  your  pond  at  least  8 feet  deep  at  the  deep  end.  In  areas  of  cold 
winter  climate,  a pond  should  be  10  to  12  feet  deep  or  have  enough  flow  of 
water  through  it  to  prevent  winter  kill.  This  depth  will  ordinarily  provide 
for  sufficient  water  under  the  ice  for  fish.  If  the  water  level  will  be  as 
low  as  four  feet  in  dry  seasons,  the  ponds  should  be  deep  enough  when  full  to 
provide  for  this  safe  depth  margin. 


To  prevent  growth  of  willows,  bulrush,  cattail  and  other  undesirable 
plants,  no  part  of  your  pond  should  be  less  than  one  and  one-half  to  three 
feet  in  depth. 

If  you  irrigate  from  your  pond,  do  not  draw  the  water  lower  than  a four- 
foot  depth.  Unless  your  pond  is  refilled  within  a few  days,  the  water  will 
become  too  warm  for  trout.  If  the  water  level  is  to  be  low  for  a long  period, 
you  should  stock  with  bass,  bluegill,  catfish,  perch,  or  other  warm-water 
species . 

DESIGNING  THE  POND  OUTLET 

Make  the  outlet  large  enough  to  safely  dispose  of 
flood  waters  and  yet  prevent  excessive  loss  of  fish 
during  storm  periods. 

A farm  pond  usually  needs  two  outlets.  One  out- 
let --  a ‘‘trickle  tube’’  --  will  take  care  of  the 
small  normal  flow  through  the  pond.  If  necessary, 
this  outlet  may  be  screened  to  prevent  fish  loss. 

^Figure  2.)  Unless  the  flow  of  water  to  your  pond  can 
be  controlled  at  the  headworks,  you  should  install  a 
second  outlet  to  take  care  of  flood  waters.  This  is 
the  emergency  spillway.  Never  screen  this’  outlet . A 
clog  with  debris  and  endanger  the  dam. 

The  trickle  tube  outlet  is  a vertical  pipe  --  concrete  or  corrugated  gal- 
vanized iron  --  leading  into  a line  through  the  base  of  the  dam.  (See 
Figure  1 . ) 

The  emergency  spillway  is  usually  installed  on  undisturbed  soil  at  one 
end  of  the  dam.  (Figure  4.)  If  this  spillway  can  be  built  wider  than  neces- 
sary to  take  care  of  flood  waters,  the  fish  loss  will  be  reduced  during  storm 
periods.  This  is  because  of  the  shallower  depth  and  slower  current  in  the 
wider  opening. 

You  should  have  an  engineer  determine  the  size  of  the  trickle  tube  and 
spillway. 

Install  a drain  on  the  line  through  the  dam.  (See  Figure  1.)  This  will 
allow  you  to  completely  drain  the  pond  when  it  is  necessary  for  you  to  restock 
the  pond  with  fish  or  to  repair  the  pond  structures. 

AVOIDING  WEED  GROWTH  IN  POND 

To  keep  the  pond  free  of  cattails  and  other  weed  growth,  the  margins  of 
the  pond  should  slope  steeply  to  a 1-1/2  to  3-foot  depth.  (See  Figure  3.) 
The  water  is  too  deep  at  this  level  for  most  plant  growth.  Some  of  the  pond 
weeds  will  persist,  however,  even  in  six  feet  of  water.  Shallow  water  at  the 
inlet  may  be  avoided  by  dyking  off  this  area.  (Figure  4.) 

If  you  want  good  fishing,  do  not  permit  vegetation  to  grow  around  the 
shoreline  of  the  pond  or  in  the  pond  itself.  Fishing  is  poor  where  such 
growths  are  permitted.  Pond  scum  also  forms  around  the  plants  and  eventually 
covers  the  pond.  Important,  too,  is  the  mosquito  problem  in  ponds  not  kept 
free  of  plant  growth.  Fish  cannot  keep  a weedy  pond  free  of  mosquito  larvae. 


FIGURE  2.-  Trash- free 
screen  for  Trickle 
Tube  outlet. 

screened  spillway  will 


Cross  section  of  pond 

l_  To  ovoid  weed  problem 


FIGURE  3.-  Pond  edges  should  be  deepened  to  control  emergent  water  plants  and  improve  fishing. 

LANDSCAPING  THE  POND  FOR  WILDLIFE 

Many  kinds  of  game  birds,  waterfowl  and  other  wildlife  will  come  to  your 
pond  for  water.  You  can  make  the  pond  site  more  attractive  to  wildlife  by 
planting  grasses,  trees  and  shrubs  around  the  area  back  from  the  shoreline. 
Protect  the  pond  area  from  livestock  whether  or  not  you  develop  it  for  wild- 
life. A suggested  pond  layout  design  is  given  in  Figure  4. 


FIGURE  4.-  Farm  pond  lay-out  showing  location  of  structures  and  wildlife  planting  areas. 


Engineering  help  of  the  Soil  Conservation  Service  may  be  obtained  from 
your  Soil  Conservation  District  on  the  following; 

1.  Location  of  suitable  pond  site. 

2.  Determining  suitability  of  soil  for 
holding  water  and  building  earth-fill 
dam . 

3.  Determining  adequacy  of  water  supply. 

9 


4.  Designing  all  structures  --  dam,  inlet 
control,  trickle  tube  outlet,  emer- 
gency spillway,  stockwater  facilities, 
e tc . 

5.  Technical  direction  of  construction. 

WHERE  TO  GET  HELP 

Arrangements  for  help  in  the  stocking  and  management  of  your  pond  for  the 
production  of  fish  can  be  made  through  your  Soil  Conservation  District.  In 
some  states,  this  assistance  is  provided  by  the  State  Fish  and  Game  Department. 

The  office  address  of  your  Soil  Conservation  District  is  -- 


U S DEPARTMENT  OF  AGRICULTURE 


This  leaflet  prepared  by  U.S.Deparfment 
of  Agriculture, Soil  Conservation  Service 
in  cooperation  with  the  State  Fish  and 
Game  Departments  of  Oregon,  Idaho, 
j California  and  Nevada. 

PACIFIC  REGION  SOIL  CONSERVATION  SERVICE 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 

Land  and  Water  Management 
Biology  Training  Series  #3 

MANAGING  A FARM  POND  FOR  BASS  AND  BLUEGILL  PRODUCTION 

I.  Introduction 

A.  Pound  for  pound,  acre  for  acre,  a properly  managed  farm  pond  will 
out-produce  the  average  pasture. 

1.  Bass-bluegill  production  — 200  to  400  pounds  per  year,  per  acre. 
Fish  dress  out  about  65%  of  live  weight. 

2.  Beef  production  — 150  pounds  per  year.  Beef  will  dress  out  at 
55%  of  live  weight, 

3.  An  acre  of  water  may  produce  250  pounds  of  clean  fish;  an  acre 
of  pasture  85  pounds  of  beef. 

II.  The  important  essentials  of  pond  management  for  bass  and  blue gill 
production  include: 

A.  Proper  design  and  construction  of  pond, 

B.  Adequate  water  supply  and  control  of  flow. 

C.  Proper  stocking, 

D.  l^nagement  of  water. 

III.  Design  and  construction  of  farm  pond 

A.  Follow  specifications  and  design  recommendations  included  in: 

1,  HANDBOOK  OF  ENGINEERBIG  PRACTICES,  SOS,  Pacific  Region. 

2.  Job  sheet,  HaV  TO  BUILD  A FARM  POND  FOR  FISH  PRODUCTION,  SOS, 
Pacific  Region, 

IV.  Proper  stocking 

A.  Large-mouth  bass  and  bluegill  are  probably  the  most  satisfactory 
species  for  stocking  warm-water  ponds. 

B.  Bass  and  bluegill  stocking  rate  and  carrying  capacity  of  pond  is 
determined  by: 

1.  Surface  area  of  pond. 

2.  Quality  of  pond. 

3.  Management  practices  proposed. 


4, 


Size  of  the  fish. 
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C.  Standard  bass  and  bluegill  stocking  rates  per  surface  acre  of 
fertilized  water: 

1.  100  bass  and  1,000  bluegill  finger lings. 

D.  Bass  and  bluegill  stocking  rates,  for  non-fertilized  ponds, 

1.  About  one-half  of  above  rates. 

2.  The  stocking  rate  for  bass  and  bluegill 'in  shallow  ponds  and 
ponds  with  considerable  fluctuation  in  water  level  should  be 
from  l/lO  to  l/3  the  standard  rate. 

E.  The  stocking  rate  for  irrigation  reservoirs  is  50  bass  and  500  bluegill 
per  surface  acre  figured  at  the  lowest  level  of  the  reservoirs, 

F.  Planting  directions: 

1.  Do  not  expose  fingerlings  to  sudden  change  in  water  temperature, 
pH  or  dissolved  O2  or  CO2. 

2.  Set  container  (l/2  full)  in  pond;  gradually  add  pond  water  for 
15  to  20  minutes  until  container  is  full;  release  fish  slowly. 

G.  Time  of  stocking 

1.  Bass  and  bluegill  may  be  stocked  at  the  same  time  or  bass  may  be 
stocked  in  the  next  spring  following  introduction  of  bluegill. 

If  the  latter  stocking  plan  is  followed,  the  bass  stocking  should 
not  be  delayed  beyond  ¥ay  or  June. 

2.  Stock  bluegills  as  early  in  the  summer  as  they  can  be  obtained. 


Vo  Management  of  water 

A,  Practical  system  of  pond  management  is  based  on  "food  chain”* 


=PRODUCES= 

’“food  "for” 


^AQUATIC  INSECTS  AND 
LARVAE 


_ i^^FOOD  FOR=^ 
BASS  FRY-FINGERLING  AND 
BLUEGILL 


B,  Food  chain  illustrates: 

1,  Carrying  caoacityo 

2,  Danger  of  overstocking. 

3*  Danger  of  mixing  species. 

h.  One  reason  for  "good”  and  "poor”  fishing. 

C,  Fish  require  about  5 pounds  of  food  to  increase  1 pound  in  weight, 
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Do  Fertilization  of  the  water  increases  the  production  of  insects 
and  other  aquatic  life  upon  which  bass  and  bluegill  feed. 


Effect  of  fertilization  on  size  of  fish. 

Upper  *—  Average  size  (U.O  ounces)  in  a fertilized  pond. 

Lower  — Average  size  (1.1  ounces)  in  an  unfertilized  pond. 
Both  ponds  were  stocked  with  1^00  bluegills  per  acre. 

E.  Fertilization  promotes  growth  of  plankton  that  clouds  water  and 
shades  out  undesirable  water  weed  growths. 

F.  Fertilization  of  water  in  areas  of  hot  summer  climates  is  in  test 
stage. 
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G.  Application  of  fertilizer: 


1.  Use  fertilizer  mixtures  8-8-2,  8-8-4,  10-10-5,  or  12-12-6. 

2.  Apply  at  rate  of  100-200  pounds  per  surface  acre. 

3.  Begin  application  in  early  spring.  Continue  applications  as 
often  as  necessary  to  keep  water  cloudy.  Do  not  use  fertilizer 
after  fall  frosts. 

4.  Commercial  fertilizer  may  be  applied  by  pouring  it  over  the  side 
of  either  a motor  or  row  boat,  or  it  can  be  spread  from  the  wind- 
ward side  from  the  shoreline  by  broadcasting  in  water  18  inches 
or  more  in  depth. 

VI.  Management  of  the  fish 

A.  Information  concerning  reproduction  of  bass. 


1.  Bass  spawn  once  a year  beginning  at  age  of  10  to  12  months  if 
weight  of  5-6  oz.  has  been  obtained. 

2.  A vra.ter  temperature  of  about  70°  is  necessary  for  successful 
spawning. 

3.  Fingerling  bass  should  be  stocked  in  the  late  summer  or  fall 
if  they  are  to  reach  spawning  condition  by  the  next  summer. 

4»  Large  bass  fail  to  spa^/m  \mless  they  have  adequate  supply  of 
small  fish  for  food  in  winter  and  spring  months. 

B.  Information  concerning  reproduction  of  bluegill. 

1.  Bluegill  spawn  at  intervals  throughout  the  summer  beginning  at 
about  1 year  in  age  and  1 oz.  or  more  in  weight. 

2.  Fingerling  bluegill  are  commonly  stocked  a year  ahead  of  bass. 

3.  The  spawning  activities  of  bluegill  can  be  used  as  an  indication 
of  pond  balance. 

a.  If  little  or  no  spawning  occurs,  the  pond  is  overcrowded 
and  bluegill  fishing  is  poor. 

b.  If  spawning  occurs  at  intervals  throughout  the  summer,  the 
pond  is  usually  in  balance  and  fishing  it  at  its  best. 

C.  Fishing. 

1.  Begin  fishing  after  both  bass  and  bluegill  have  spaimed  the 
first  time. 

2.  The  best  fishing  is  from  ponds  that  are  fished  regularly  and 
heavily. 
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a.  Bass-bluegill  ponds  cannot  be  overfished. 

b.  Year  around  fishing  is  reconanended  unless  prohibited  by 
state  law.  It  is  not  necessary  to  protect  the  fish 
during  spawning  periods. 

c.  Remove  any  fish  from  pond,  regardless  of  size,  that  are 
caught.  (Check  state  laws). 

d.  The  pond  should  be  drained  and  the  fish  populations 
rebalanced,  if  necessary.  Balancing  by  use  of  adult 
bars,  introduction  or  partial  poisoning  is  "tricky". 

VII.  Techniques  for  analyzing  relative  fish  life  balance  in  farm  ponds 

The  pond  analysis  system  is  mainly  based  on  the  reproduction  of  bluegill.  If 
little  or  no  bluegill  reproduction  and  no  small  bass  can  be  found  it  may  be 
concluded  that  the  numbers  of  bass  in  the  pond  are  not-  siofficient  to  keep  the 
bluegill  from  over-populating  the  pond.  An  over-population  of  bluegill  re- 
sults in  reduced  spawning  or  none  at  all.  If  no  bass  reproduction  is  observed 
it  is  usually  a sign  that  there  are  too  many  bluegill.  The  bass  reproduction 
is  thus  checked  by  the  bluegill  who  are  forced  to  eat  the  bass  spawn.  Lack  of 
bass  reproduction  in  a newly  stocked  pond  may  also  be  attributed  to  the  absence 
of  sufficient  food  for  the  bass  to  reach  their  6 ounce  spawning  size.  If  both 
bass  and  bluegill  reproduction  is  found  in  a pond  it  may  be  concluded  that  the 
fish  life  is  in  prorier  balance, 

A simplified  outline  of  the  pond  analysis  system  is  given  below. 

A.  Both  bass  and  bluegill  reproduction  found  in  pond  during 
July  and  August  in  the  second  year  (or  years  thereafter) 
after  stocking. 

Conclusion;  The  ratio  between  the  bass  and 
bluegill  is  proper  and  the  pond  is  in  correct 
balance , 

Correction;  None  needed. 

B.  Little  or  no  bluegill  or  bass  reproduction  in  pond. 

Conclusion;  Either  there  are  no  bass  or  not 
sufficient  bass  in  the  pond  to  prevent  bluegill 
from  becoming  over  crowded. 

Correction;  Introduce  bass  at  standard  stocking  rate  of 
100  per  surface  acre. 

C.  No  bass  reproduction  in  pond. 

Conclusion;  This  condition  can  be  attributed  to  one 
of  the  following:  (a)  There  is  an  over-population 

of  bluegill  in  the  pond  and  they  are  forced  to  eat  the 
bass  eggs,  (b)  There  is  an  over-population  of  bass  in 
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the  pond  which  results  in  a food  supply  insufficient 
to  allow  the  bass  a rapid  growth  to  the  6 ounce 
spavming  v/eight. 

Correction;  For  (a)  above  — seine  as  many  of  the  bluegill 
as  possible  from  the  pond  and  restock  with  bass  (100  per 
surface  acre)  and  increase  fertilization.  For  (b)  above  — 
encourage  heavy  bass  fishing  and  keep  all  bass  caught 
regardless  of  size, 

VIII.  Obtaining  fish  for  stocking  purposes 

A.  Licensed  private  hatcheries, 

1.  Refer  to  POCKET  HANDBOOK  for  list  of  hatcheries  in  your  state. 

B.  State  hatcheries. 

1.  Fish  hatcheries  operated  by  some  State  Fish  and  Game  Depart- 
ments provide  fish  for  stocking  farm  ponds  in  the  state, 

2,  Other  states  may  stock  large  ponds  (25  surface  acres  or  more) 
if  a part  of  the  pond  is  open  to  public  fishing. 

IX . State  laws 

A.  Permj.ts  are  required  for  the  stocking  of  farm  ponds  with  fish  in 
all  states.  Obtain  permits  from  State  Fish  and  Game  Department. 

B.  Fishing  seasons  and  limits  for  farm  ponds  vary  from  state  to  state. 
Have  cooperators  check  with  local  State  Fish  and  Game  Agent. 

X.  Reference  reading 

A.  FARM  FISHPONDS,  U.S.D.A.  Farmers  Bulletin  1983. 

B.  TECHNIQUES  OF  FISHPOND  MANAGEMENT,  U.S.D.A.  Miscellaneous  Publication 
No.  528, 

C.  HOMEMADE  FISHING,  Verne  E.  Davison,  Telegraph  Press,  Harrisburg, 
Penn.,  1953. 

D.  SYMPOSIUM  OF  FARM  FISHPONDS  AND  MANAGEMENT,  Journal  of  Wildlife 
Management  (Reprint),  Vol.  16,  No,  3,  July  1952. 

E.  HOW  TO  MANAGE  A FARM  POND  FOR  V/ARM-WATER  FISH  PRODUCTION,  S.C.S., 
Region  7,  Job  Sheet  (Proposed). 


Paul  M.  Scheffer 
Biology  Division 
January  15,  1954 
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Biology  Training  Series  #2 


MANAGING  A FARl'I  POND  FOR  TROUT  PRODUCTION 


I.  Introduction 

A.  An  acre  of  properly  managed  farm  pond  water  will  about  equal  the 
production  of  meat  (trout)  that  may  be  obtained  from  an  acre  of 
well-kept  pasture.  Pound  for  pound , acre  for  acre,  a managed  pond 
will  out-produce  poor  pasture. 

1.  Trout  produc tiOTi  — 80  to  100  pounds  per  year,  per  acre. 

Trout  dress  out  about  6^^  of  live  weight. 

II.  The  important  Essentials  of  pond ''raanagement''f or  trout  prodiiction  include 

A.  Proper  design  and  construction  of  pond. 

B,  Adequate  water  supply  and  control  of  flow. 

C.  Proper  stocking, 

D,  Management  of  water. 

III.  Design  and  construction  of  farm  pond 

A.  Follow  specifications  and  design  recommendations  included  in 

1.  HANDBOOK  OF  ENGINEERING  PRACTICES,  SCS,  Pacific  Region. 

2.  Job  sheet,  HOW  TO  BUILD  A FARM  POND  FOR  FISH  PRODUCTION, 

SCS,  Pacific  Region. 

I.V.  Water  supply  and  control  of  flow 

A.  Supply 

1.  Source  of  water  should  be  cool  enough  to  maintain  surface-foot 
temperatures  below  — 

75°  for  rainbow  trout 

72°  - 73°  for  Geman  brown  trout 

70°  for  cut-throat  trout 

65°  for  eastern  brook  trout 

2.  Source  of  water  should  be  ixrithin  pH  range  of  6 to  8. 
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IV,  X'Jater  supply  and  control  of  flow  (continued) 

3.  Water  supply  should  be  free  of  silt  and  other  foreign  material. 
B,  Control  of  water  flow  'chrough  pond 

1.  Constant  flow  of  water  may  be  desirable  but  not  necessary. 

2.  Pond  can  not  be  managed  without  full  control  of  water. 

3.  Regulate  flow  to: 

a.  Maintain  desired  depths 

b.  Maintain  proper  oxygen  content.  (Minimum  safe  limit 

about  U parts  per  million.) 

c.  Prevent  solid  freezing  in  winter, 

d.  Maintain  proper  safe  temperatures  for  fish. 

V.  Proper  stocking. 

A.  Rainbow  trout  probably  the  most  satisfactory  species  for  stocking 
ponds . 

B.  Trout  stocking  rate  or  carrying  capacity  of  pond  is  determined  by: 

1.  Surface  area  of  pond 

2.  Quality  of  the  pond 

3.  Management  practices  proposed 
U.  Size  of  the  fish 

C.  Standard  trout  stocking  rates  per  surface  acre  of  fertilized  water. 

1.  3^0  fry  ^ 

2.  300  fingerlings  or 

3.  ^0  adults. 

D.  Trout  stocking  rates  for  non-fertilized  ponds, 

1.  About  one-half  of  above  rates.  Rate  may  be  increased  if  source 
of  water  supply  is  rich  in  natural  foods. 

E.  Trout  stocking  rates  may  be  increased  by  use  of  supple. mental  feed. 
This  rate  is  yet  to  be  determined. 
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V.  Proper  stocking  (continued) 

F,  Planting  directions 

1.  Do  not  expose  fry  or  fingerlings  to  sudden  change  in  water 
temperature,  pH  or  dissolved  O2  or  CO2. 

2,  Set  container  (l/2  full)  in  pondj  gradually  add  pond  water  for 
1$  to  20  minutes  until  container  is  fullj  release  fish  slowly. 

G,  Restocking 

1.  Trout  do  not  spawn  in  ponds. 

2.  Restocking  may  be  accomplished  by  (a)  replacing  trout  caught  by 
purchase  of  new  stock,  or  (b)  establishing  spawning  beds  in 
streams  supplying  water  to  the  pond, 

3.  Artificial  restocking 

a.  Annual  stocking  at  initial  rate  gives  steadier  fishing 
but  analler  fish. 

b.  Restocking  every  other  year  may  be  done  in  pond  not 
intensively  fished.  Allows  more  g rowth  of  fish. 

c.  Do  not  restock  with  fry  or  fingerlings  until  most  of  large 
trout  have  been  caught. 

ii.  Spawning- 

a.  Spawning  beds 'may  be  established  in  cold  streams  supplying 
water  to  pond. 

b.  A bed  for  an  acre  of  pond  water  should  be  about  75  square 
feet  — 25 ‘ long  by  3*  wide, 

c.  Spawning  bed  should  contain  about  1 foot  of  coarse  sand. 

d.  Flow  of  water  over  beds  should  be  10"  deep. 


VI,  Management  of  water 

A,  Practical  system  of  pond  management  is  based  on  "food  chain".  • 
(See  illustration  on  following  page.) 
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VI.  Management  of  water  (continued) 
"Food  chain" 


MN 

r 

1 1 

TROUT 

i 1 1 

ZOOPLANKTON  (Crustaceans) 


INSECTS 

t I 

I I 

PHYTOPLANKTON  (Algae) 

A 


FERTILIZER 


B.  Food  chain  illustrates: 

1.  Carrying  capacity, 

2.  Danger  of  overstocking. 

3.  Danger  of  mixing  species. 

li.  One  reason  for  "good"  and  "poor"  fishing. 

C.  Fertilization  of  the  water  increases  the  procr-  ^ 'ion  -of  insects 
and  other  aquatic  life  upon  which  trout  feed. 

D.  Fertilization  promotes  growth  of  plankton  that  clouds  water  and 
shades  out  undesirable  water  weed  growths. 

E.  Application  of  fertilizer: 

1.  Use  fertilizer  mixtures  8-8-2,  8-o-L,  or  12-12-6. 

2.  Apply  at  rate  of  100  - 200  pounas  per  lurface  acre, 

3.  Begin  application  in  early  spring.  Continue  applications  as 
often  as  necessary  to  keep  water  cloudy.  Do  not  use  fertilizer 
after  fall  frosts, 

VII.  Obtaining  fish  for  stocking  purposes 
A,  Licensed  private  hatcheries 

lo  Refer  to  POCKET  HANDBOOK  for  list  oi  hatcheries  in  your  state. 
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VII.  Obtaining  fish  for  stocking  purposes  (continued) 

B.  State  Hatcheries 

1.  Fish  hatcheries  operated  by  the  Idaho  State  Fish  and  Game 
Department  provide  fish  for  stocking  farm  ponds  in  the  state. 

2.  Other  states  may  stock  large  ponds  (2^  surface  acres  or  more) 
if  the  pond  is  opened  to  public  fishing. 

VIII.  State  laws 

A.  Permits  are  required  for  the  stocking  of  farm  ponds  with  fish  in 
all  states.  Obtain  permits  from  State  Fish  and  Game  Department. 

B.  Fishing  seasons  and  limits  for  farm  ponds  vary  from  state  to 
state.  Have  cooperators  check  with  local  State  Fish  and  Game  Agent. 


Paul  M,  Scheffer 
Regional  Biology  Division 
July  15,  1953 
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WHY  MANAGE  A POND 


Managing  a farm  pond  for  fish  production  is  like 
managing  a pasture  for  the  production  of  beef,  A 
well-tended  pasture,  for  example,  will  produce  six 
to  eight  times  the  amount  of  beef  than  can  be  ex- 
pected from  poorly  treated  fields.  Likewise,  a 
well-managed  pond  will  yield  several  times  the 
weight  of  fish  than  can  be  taken  from  the  average 
pond . 


The  production  of  trout  in  your  pond  will  not  be  difficult  if  care- 
ful attention  is  given  to  the  following  important  parts  of  the  man- 
agement program: 


ESSENTIALS  OF  POND  MANAGEMENT 


CONSTRUCTION  A well-designed  trout  pond  has  a water 
surface  of  not  less  than  1/3  of  an  acre.  It  is 
deep  enough  to  maintain  proper  summer  temperatures 
and  to  prevent  freezing  to  the  bottom  in  the  win- 
ter, It  also  has  specially  designed  shoreline 
slopes,  outlets,  and  other  features. 

Engineering  assistance  for  the  design  and  con- 
struction of  farm  ponds  may  be  obtained  through 
your  Soil  Conservation  District, 


WATER  TEMPERATURE  Different  kinds  of  trout  vary  in  their 
temperature  requirements.  The  most  sertsitive  is 
the  Eastern  Brook  Trout  which  cannot  safely  be 
raised  in  water  over  6b°  F.  Cut-throat  Trout  are 
safe  up  to  about  10^  and  Rainbow  Trout  will  do 
well  in  water  up  to  750  F. 

These  temperatures  are  safe  only  for  the  stocking 
rates  given  in  this  leaflet. 


WATER  SUPPLY  A fl  ow  of  water  through  your  trout  pond 
may  not  be  desirable--particularly  if  fertilizers 
are  added  to  the  water.  If  a constant  supply  of 
water  is  available  such  as  from  a spring  or  stream, 
the  flow  to  the  fertilized  pond  should  be  regulated 
to  maintain  the  desired  water  level  and  tempera- 
ture. If  fertilizers  are  not  used,  it  would  be 
desirable  to  have  a considerable  flow  of  water 
through  the  pond.  Trout  have  been  successfully 
raised  in  deep  ponds  which  receive  an  inflow  of 
water  only  during  the  wet  season  of  the  year. 
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STOCKING  Unless  your  pond  is  unusually  cold,  you  probably  will  be 
more  satisfied  with  Rainbow  Trout  than  any  other  kind  of  trout. 
Rainbows  are  the  hardiest  and  most  disease-resistant  of  any  of  the 
trout,  and  are  usually  the  easiest  to  obtain. 

Do  not  stock  bass,  bluegills,  or  any  other  kinds  of  fish  with  trout. 
If  there  are  other  fish  already  in  the  pond,  they 
should  be  removed  before  stocking  with  trout. 
Trout  should  be  stocked  at  the  rate  of  300  to  bOO 
fingerlings  or  bO  adult  fish  per  surface  acre  of 
water.  These  rates  are  for  fertilized  ponds. 

Rainbow  Trout  do  not  reproduce  in  ponds;  they  must 
be  restocked  periodically. 

FERTILIZING  Fertilizing  pond  waters  will  increase 
the  production  of  insects  and  other  aquatic  life 
upon  which  trout  feed.  The  hand  feeding  of  fish 
is  not  necessary  in  a fertilized  pond.  Also  impor- 
tant, fertile  waters  are  cloudy  with  a tiny  plant 
life  that  shades  out  undesirable  water  weeds. 
Fertilizer  should  be  applied  early  each  spring, 
followed  by  applications  at  two-week  intervals 
until  the  water  becomes  so  cloudy  that  you  cannot 
see  bottom  in  T2  to  14  inches  of  water.  Additional  applications 
should  be  made  until  fall  frosts  whenever  the  water  becomes  clear. 
In  areas  of  hot  summer  climate,  it  might  be  found  desirable  to  dis- 
continue fertilization  during  June,  July,  and  August  in  order  to 
maintain  a higher  oxygen  content  in  the  water. 

Each  application  of  fertilizer  should  consist  of  100  to  200  pounds 
per  surface  acre.  The  best  fertilizer  formulas  are  8-8-2,  8-8-4, 
10-10-b.  or  12-12-6. 

If  filamentous  algae  (pond  scum)  develops  on  the  pond  surface,  the 
source  of  the  scum  should  be  eliminated  before  discontinuing  fer- 
tilizer applications.  The  scum  usually  forms  in  grass,  weed  or 
marsh-plant  growth  in  the  shallow  water  and  spreads  over  the  pond. 
If  such  vegetation  is  removed,  the  trouble  with  scum  will  be  con- 
siderably reduced. 


WHERE  TG  GET  FISH  Fish  f or  stocking  private  ponds 
usually  must  be  obtained  from  private  hatcheries. 
Some  State  Fish  and  Game  Departments  also  provide 
trout  for  stocking  farm  ponds.  Your  Soil  Conser- 
vation District  maintains  an  up-to-date  list  of 
all  of  the  licensed  private  hatcheries  in  the 
State,  Your  own  arrangements  for  purchase  and  de- 
livery of  the  fish  can  be  made  with  the  hatchery 
operator. 


REGULATIONS  Most  states  have  regulations  governing 
the  planting  of  fish  in  private  ponds.  Permits 
are  usually  required.  To  be  on  the  safe  side,  you 
should  check  with  the  local  Fish  and  Game  Depart- 
ment official  before  making  arrangements  to  stock 
your  pond. 


( 


Thu  leatiei  oreoarta  h,  u S Dteartmtnt  oT 


Struct  m cooprration  m,rh  rht 
mo.  Ntroao  ona  looho. 


Stott  fish  ona  Gomt  Otftori 


FISH  IDENTIFICATION 


These  sketches  will  be  helpful  in  the  identification  of  fishes  commonly  found 
in  farm  ponds  in  the  ''^estern  States. 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVAHON  SERVICE 


Land  and  Water  Management 
Biology  Training  Series  6 


THE  CHEMICAL  CONTROL  OF  SUBMERaiD  AQUATIC 
PLANTS  IN  FARM  PONTJS  AI'JD  RESERVOIRS 


A large  variety  of  chemicals  have  come  into  use  in  the  control  of  algae , (pond 
scum)  pond  weeds  and  other  sixtmersed  aquatic  plants.  At  least  two  of  the 
chemicals^  copper  sulfate  and  sodium  arsenite,  have  been  effective  in  the  con- 
trol of  such  plant  growth  without  endangering  fish  life. 


Both  copper  sulfate  and  sodium  arsenite  are  apolied  at  rates  proportionate  to 
the  volume  of  water  in  the  pond  or  reservoir.  In  order  to  determine  the  volume 
of  water  to  be  treated,  multiply  the  average  length  of  the  water  impoxmdment  by 
the  average  width.  This  will  give  the  surface  area  in  square  feet.  This  area 
multiplied  by  the  average  depth  (obtained  by  soundings)  gives  the  volume  of 
water  in  cubic  feet. 

Note:  1 cubic  foot  of  water  contains  T.IiB  gallons;  1 cubic  foot  of 
water  weighs  62.ii  pounds;  1 pound  of  chemical  per  million 
pounds  of  water  equals  1 part  per  million. 


Rate  of  .Application 

For  treatment  of  entire  body  of  water  — 1,0  part  per  million  (8,3 
pounds  per  million  gallons  of  water) , 

For  spraying  on  surface-floating  pond  scijm  only  — 1 l/h  standard 
measxiring  cups  of  powdered  copper  sulfate  to  ^ gallons  of  water  in  the 
spray  mixture. 

Margin  of  Safety  to  Fish 

Pond  fish  can  vuthstand  concentrations  up  to  1,2  parts  per  million  in 
soft  water.  The  limits  are  much  higher  in  hard  water. 

How  to  Mix  and  Apply 

In  mixing  and  applying  copper  sulafate^.  a painted  galvanized  tub,  wooden 
tub  or  crock  may  be  used.  Copper  sulfate  may  be  dissolved  in  a tub  of 
water  and  the  chemdcal  solution  broadcast  by  hand  frran  a boat  by  the  use 
of  a long-handled  enamel  dipper. 

In  direct  application  to  surfaco'-^iasiii:^  pond  scum,  a copper  sulfate 
solution  is  applied  rith  powered  or  hand  spray  apparatus. 


How  to  Calculate  Required  Dosage 


Copper  Sulfate 
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Note;  Sodiuia  arsenite  is  more  effective  than  copper  sulfate  on  thick 
pond  scum  growths  or  where  the  growth  covers  a large  part  of 
the  pond  surface. 

hlien  to  Apply 

The  use  of  copper  sulfate  in  algae  control  is  most  effective  in  the 
early  stages  of  growth  of  the  plant. 

All  patches  of  algae  should  be  sprayed  when  they  first  appear  on  the 
surface  of  the  pond.  Periodic  sprayings  during  the  hottest  part  of 
the  day  will  give  effective  control. 

Ipecies  of  Weeds  Controlled 


Pond  scum  algae  (Hydrodictyon,  Oedogonium,  etc.) 
duskgrass  (Char a) 

Sodium  Arsenite 

hate  of  Applic at io n 

During  warm  sujmer  months,  U.O  parts  per  million  will  kill  even  the  most 
dense  growths  of  submersed  aquatic  plants  in  both  har-d  and  soft  water. 
Where  weeds  are  not  too  dense,  2.5  parts  per  million  will  generally  give 
good  results. 


Margin  of  Safety  to  Fish 

Sodiwn  ai'senite  has  a wide  margin  of  safety  as  a hazard  to  fish  since 
about  11,0  to  12 »0  parts  per  million  are  required  to  kill  them.  However, 
where  vegetation  is  very  dense,  care  must  be  taken  in  the  use  of  sodium 
arsenite  to  avoid  the  destruction  of  fish  through  too  rapid  decomposition 
of  the  treated  vegetation.  In  ponds  in  midsummer,  the  critical  period 
for  fish  occurs  about  txiro  or  thj'ee  days  after  treatment  when  the  plants, 
which  have  fallen  to  the  bottom,  begin  to  decay  rapidly  and  use  up  the 
oxygen  which  is  also  necessary  to  maintain  fish  life.  In  ponds  with  supply 
pipes,  a moderate  amount  of  Xirater  can  be  turned  in  two  or  three  days 
following  treatment.  In  ponds  without  an  inflow,  it  is  recommended  that 
only  a section  of  the  pond  be  treated  at  one  time.  In  case  of  an  emer- 
gency, aeration  may  be  accomplished  by  pumping  and  spraying  the  water  back 
into  the  pond. 

How  to  Mane  and  Apply 

The  sodium  arsenite  is  diluted  or  dissolved  in  xrater,  depending  on  whether 
it  is  in  liquid  or  powder  form.  In  either  case  the  material  shoxil-d  be 
stirred  thoroughly  x/ith  a stick  or  a paddle.  The  powder  must  be  completely 
dissolved  before  introduction  into  spray  tanlcsj  otherwise  it  x/ill  settle 
on  the  bottom  of  the  tank  and  xd.ll  not  be  dispersed.  The  sodium  arsenite 
solution  shoxild  be  sxifficient.ly  diluted  xdth  water  to  obtain  thorough 
coverage  of  the  pond.  The  more  it  is  diluted,  the  better  the  coverage. 
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The  operator  should  wear  rubber  gloves  while  mixing  in  order  to  avoia 
getting  sodiuja  arsenite  solution  in  open  cuts  on  his  hands.  Protective 
covering  may  be  used  to  prevent  damage  to  clothing. 

The  sinplest  method  of  application  of  both  forms  of  sodium  arsenite  is 
by  distribution  from  an  unpainted  tub  p3.aced  in  the  front  end  of  the  boat. 
The  sodium  arsenite  solution  is  broadcast  from  the  tub  in  the  front  end 
of  the  boat  by  means  of  a long-handled  enamel  dipper.  With  some  practice, 
the  solution  may  be  distributed  in  almost  a spray-droplet  size  by  giving 
a quick  jerk  to  the  handle  of  the  dipper  as  the  solution  is  being  broad- 
cast. This  method  serves  w^eil  in  small  ponds  up  to  about  an  acre  in  area. 

In  larger  ponds,  a tree  sprayer  and  pressure  tank  is  recommended.  The 
tank,  which  may  be  a vride,  squat  type  to  avoid  tipping  in  a truck  or  boat, 
is  provided  with  an  air  connection  to  a gasoline -driven  air  compressor, 
and  handles  for  lifting  the  tank  in  and  out  of  the  boat.  The  tank  should 
nave  a gauge  which  will  enable  the  operator  to  see  how  much  liquid  remains. 
In  applying  the  chemical,  the  tank  is  partly  filled  with  water  before  the 
sodium  arsenite  solution  is  introduced  into  it.  The  tank  is  then  filled 
up  to  within  a short  distance  of  the  top  and  its  contents  mixed.  An  air 
space  is  allowed  at  the  top  of  the  tank  for  air  compression.  The  spray 
is  applied  under  a pressure  of  UO  to  60  pounds  to  the  square  inch. 

..hefi  to  Apply 

The  best  results  are  obtained  in  warm  weather  before  the  weeds  have  made 
full  growth. 

autions  Regarding  Use 

Sodium  arsenite  is  a caustic  poison  and  should  be  handled  and  used 
accordingly. 

Cattle  and  other  grazing  animals  should  be  excluded  from  the  pond  area  for 
a period  of  from  one  to  two  weeks  after  spraying.  Special  care  should  be 
taken  to  prevent  the  spilling  of  the  concentrated  solution  on  above-water 
weeds  where  grazing  may  occur. 

•"■pecies  of  Weeds  Controlled 

The  use  of  sodium  arsenite  as  outlined  will  kill  the  floating  leaves  of 
lilies,  but  it  rarely  kills  the  roots.  It  is  not  recommended  for  the 
control  of  cattails  or  bulrushes.  It  does  not  destroy  Chara  (muskgrass), 
a plant  which  may  be  identified  by  its  stiff  habit  of  growth,  its  sharp - 
tipped  branches  and  its  pungent  musty  odor.  Pond  scum  when  in  a solid 
blanket  covering  the  surface  is  most  effectively  destroyed.  The  following 
aquatic  weeds  are  Controlled  with  sodium  arsenite  and  the  dosage  required 
for  each  is  indicated; 


Name  oi  Plant 


Rate  to  Kill 


Pond  scum  algae  ( Hydro di cty on ^ Cedogonium,  etc^) 
Waterweed  (Anacharis  canadensis_,  etc*'* 

Hornwort,  Coontail  (Ceratophylluin  demersuir.  L.) 
Parrots  feather  (l-^rriophyllum  brasiliense  Camb.  i 
Water  milfoil  (Kyriophyllum  hetercphylluni  Michx.) 
Curly-leaf  pcndweed  (P.  crispus  L*) 

White  water  c^o^^rfoot  (Ranuculus  aquatilis  L.) 
Pondweed  (P.  nodosus  Poiret) 

Leafy  pondweed  (P.  foliosus  Raf.) 

Fine-leaf  pondweed  (P„  filiformis  Pens.) 

Naiad  (Najas  flexilis  (Willd.)  R.  & S.) 

Naiad  (Najas  guadalupensis  (Spreng.)  Morong) 

Water  stargrass  (Heteranthera  dubia  (Jacq.)  MacM, ) 
Water  purslane  (Ludvigia  palust-ris  (L.)  Ell.) 
Bladdsrwort  (Utricularia  gibba  L.) 


2.5  p.p«m. 

2.5  to  It.O  p.p.m, 

2.0  p.p.m. 

3.0  to  li.O  p.p.m, 

3.0  to  h»0  p.p.m, 

2.5  p.p.m. 

3.0  p.p^m. 

2.5  p.p.m. 

2.0  p.p.m. 

2.0  p.p.m. 

2.5  p*p.m, 

2.5  p.p«m, 

2*5  p.p.m. 

3*0  to  UrO  p.p.m. 

2.5  p.p»m« 


Source  of  Material 

U.S.  Dept,  of  Interior,  Fish  k V/ildlife  Service 
Fishery  Leaflet  3kh3  "Control  of  Aquatic  Plants 
In  Ponds  and  Lakes" , 

Chipman  Ghemical  Co.,  "Use  of  Sodium  Arsenite 
F’or  Control  of  Submersed  Vegetation  in  Fish 
Ponds  and  Lakes" . 

Tennessee  Conservationist,  Sept.  1952, 

"Algae  Safely  Abolished" . 


Paul  M*  SohefJDer 
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